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Introduction 


The Waitaki River is fed by Lakes Tekapo, 
Pukaki, and Ohau, and flows to the east coast 
of New Zealand’s South Island to form the 
boundary between the provinces of Canterbury 
and Otago. : . 
The headwater lakes are glacial and snow- 


melt fed from the Southern Alps: a high 


mountain chain running almost the full length 
of the South Island. a | 

The Waitaki’s high hydro-electric develop- 
ment potential has long been recognised and 
power stations now operating, under con- 


struction, or proposed will eventually harness © 


the river for power generation along most its 
length. 

Lakes Tekapo, Pukaki, and Ohau assist in 
balancing the river flow throughout the year, 
but their natural discharge tends to be low in 
winter and high in summer. 

Control dams constructed at the outlets of 
Tekapo and Pukaki, have increased their 
storage capacities so that the higher inflow 
during the thaw can be conserved for release 
in winter when the consumer demand _ for 
power is at its maximum. 

New Zealanders use electricity freely, their 
rate of domestic consumption being among 
the highest in the world. As the population 
grows and industrialisation increases, more 
electricity will be required by the nation. 

Waitaki hydro-electric stations will ultimately 
feed more than two million kilowatts into the 
national grid—a large contribution indeed to 
the consumer demanid. 


Units of the metric system are used in this brochure. 
The loose leaf contains the standard British 
equivalents. 
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Some Early History of the Waitaki Valley 


The earliest inhabitants of the Waitaki valley 
were the moa hunters. Evidence of their exis- 
tence in the area has been discovered in the 
last 100 years and consists mainly of primitive 
designs painted on the walls of rock shelters 
found at various sites in the valley. 

From time to time other relics such as oven- 
pits complete with utensils for the prepara- 
tion of food, and sometimes remains of the 
food itself, have been unearthed to give weight 
to the theory that in some by-gone age hunters 
relied on this area to provide them with their 
daily food. 

About 1350 a party of the Waitaha tribe 
arrived in the area, and this name seems to have 
been applied to all native dwellers who arrived 
up to the mid-fourteenth century. 

The South Island was invaded by the Ngati- 
Mamae in 1550, and some 100 years later 
by the Ngai-Tahu. These two peoples, in 
spite of long peaceful periods, often engaged 
in tribal warfare during which time they used 
sheltering places in the Waitaki valley. 

It was along the banks of the Waitaki River 
that the Maoris often travelled while on the 
way to the West Coast in search of the 
coveted greenstone or “‘paunumu”, long before 
the coming of the white man. 

The first European explored the upper Waitaki 
country in 1848. He was the Honourable 
Walter B. D. Mantell, commissioner appointed 
to settle native affairs in the South Island. The 
commissioner followed a crude map drawn by 
his native guide, Te Whare Korari. 

From 1853 isolated homesteads appeared in 
the valley, heralding the era of the runholder. 
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Giant mechanical shovels and dump trucks are part of the huge fleet of earthmoving 
machines being used to carve canals and excavate for other structures in the stony 
Mackenzie basin. 


Waitaki Hydro History 


Proposals for developing water power schemes on the Waitaki 
River were included in comprehensive reports on all sources of 
waterpower, then known to the Dominion, which were sub- 
mitted to Government by an American consulting engineer 
and the Superintending Engineer for the then Public Works 
Department in 1904. 

Both recognised the high potential of the river basin and 
reported it in glowing terms. But they were practical men and 
took into account the immediate needs of the community of 
those days as well as the nation’s limited capacity to finance 
and construct large works. They had to reject schemes which by 
present-day standards would be ideal. 

It was not until the 1920s that intensified investigations 
began on a particular site, and construction of the Waitaki dam 
and power station commenced in 1928. 

Since then further developments have been constantly in 
mind and at present the area is one of both active construction 
and investigation. 

Work in the Ministry of Work’s Power Design Office in 
Wellington starts years before a construction team is assembled. 
Possible dam sites are surveyed and the available water power 
and the size of floods assessed. Tests to determine the strengths 
of rock and other materials have also to be made. Plans are 
then drawn up in sufficient detail for the cost to be estimated 
and a firm proposal submitted to the Government. 

When the proposal has Government approval detailed design 
begins; but such is the demand for power that construction is 
soon hard on the heels of the designers. 

No one man could put together the enormous jig-saw puzzle 
of a hydro-electric scheme. 

Detail design and the solutions to problems brought to light 
by investigations are worked out by teams of engineers, archi- 
tects, draughtsmen, and technicians skilled in hydraulics, 
concrete technology, structural analysis, soil mechanics, build- 
ing construction, and the use of mechanical equipment. This 
work results in the drawings, specifications, and other technical 
instructions required by the site staff in their direction of the 
working force. 


A LEGACY—The township of Otematata remains as a legacy from the hydro- 
electricity development period in the mid-Waitaki valley. 

Established in the late 1950s to house the work force needed to build the Benmore 
and Aviemore dams and power stations, Otematata has now become a permanent 
holiday resort. 

When Ministry of Works staff transferred to Twizel many of the houses at 
Otematata were sold, mostly to people desiring them as holiday homes, and the 
town was passed to Waitaki County Council administration. 

Otematata, now a popular holiday resort in an area renowned for its fishing and 
aquatic sports facilities, remains as a reminder of the busy construction days. 


Existing Stations 


WAITAKI—The first power station to 
be built on the Waitaki was named after 
the river and is 8 km upstream from the 
township of Kurow. 

Construction commenced on the dam 
and powerhouse in 1928. The 354 m 
long, 37 m high concrete gravity dam 
retains a lake which stretches back to 
the tailrace of the Aviemore station. 

The Waitaki power station was com- 
missioned in 1934 with four generators 
giving a capacity of 60,000 kW. In 
1949 a fifth unit was installed and in 
1954 two further machines brought 
the generating capacity of the station 
up to its present 105,000 kW. 

The station operates from a hydraulic 
head of 21 m. 


PUKAKI CONTROL DAM—The Pukaki 
control dam was completed in 1950 
and serves a similar purpose to that at 
Tekapo, enabling storage of the snow- 
melt from high mountains in the Mount 
Cook alpine region. 
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BRITISH AND METRIC UNITS 
APPROXIMATE EQUIVALENTS 


page 6 8 km = 5 miles 


page 7 6m= 
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11 m=935 ft 
28.4 million tonnes = 28 million tons 
457 m = 1,500 ft 
7900 hectares = 303 sq miles 
116 km = 72 miles 
107 m = 350 ft 


18 km = 1 
6 km = 4 miles 
57 m=1 
335 m 
457m 
56 km = 35 miles 
2850 hectares = 11 sq miles 
40 km = 25 miles 
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612 km = 380 miles 
571 km = 355 miles 
40 km = 25 miles 
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110 m = 360 ft 
61 m = 200 ft 
54 m= 176 ft 
37 m= 120 ft 
42 m= 140 ft 
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13-161 km = 8—100 miles 
145 km = 90 miles 
23 km = 14 miles 
58 km = 36 miles 
259 hectares = 1 sq mile 
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page 13 457 m = 1,500 ft 


page 14 27 km = 164 miles 
61 m= 200 ft 
400 m=i mile 
13 km = 8 miles 


43 m= 140 ft 
11 km = 63 miles 
24 km = 14 miles 
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6 km = 33 miles 
107 m = 350 ft 
764610 m?=1 million cu yds 
27 m= 90 ft 
3m?=4cu yds 
150 000 m? = 200,000 cu yds 
1372 m = 4,500 ft 
4m=14 ft 
30 mm = 1% 
152 m = 500 ft 
22 900 m? = 30,000 cu yds 
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page 19 26 km = 16 miles 
more than a metre per sec = 33 ft per/sec 
80 mm/km = 5 in. per mile 
5 m= 173 ft 
120 m3? = 4,300 cu ft 
15 m= 50 ft 
107 m = 350 ft 
16 km = 10 miles 


oe) 

NJ 

2 
| 


120 ft 
61 m= 200 ft 
610 m= 2,000 ft 
335 m=1,100 ft 
670 m = 2,200 ft 
61 m= 200 ft 
453 m3/s = 16,000 cu secs 
183 m = 600 ft 
46 m= 150 ft 
7.6 m= 25 ft 
3 million m? = 3 million cu yds 


37 m= 120 ft 
60 km = 37 miles 
85 km = 53 miles 
11 000—18 000 hectares = 42—70 sq miles 
70 m = 230 ft 
107 m = 350 ft 
22 m—32 m = 14-20 miles 
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13 m=8 miles 
20 m= 66 ft 
435 m3? = 15,500 cu secs 
10 km = 6 miles 
12.5 m= 41 ft 
170 m2? = 6,000 cu secs 
5.8 m= 19 ft dia. 
174 m=5/70 ft 
42 m= 140 ft 
10 km = 63 miles 
2.4 km = 134 miles 
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213 m= 700 ft 
183 m= 601 Tt 


page 23 


page 26 
= 2 million tons 
34 m= 110 ft 
254 tonnes = 250 tons 


page 28 3 hectares of garden 


107 m3/h = 140 cu yds per/hour 


; a 
— : * 
' 
> ¢ 
: +e * ~ i : 
_-_- 7 ; = . E¢ : i = 
2 - “ « _—_ , 
i - + + ete ro ; & ; 
a. Las ; 
_ " : 
pte \ om : : se 
oe. 4 = ; “ 
- A 
wy ry 
4 
~~ ¥ » . 
: ‘ Ke “yy i < * , “ a é 
“ ~ - a - - : 4 "De 
- — * om ; ya . ; q : 
$ P u x e 


TEKAPO—The Tekapo power station 
is situated on the bank of the river and 
is fed by a 14. km long tunnel from the 
lake. 

Construction of the tunnel com- 
menced in 1938 but was discontinued 
during the war and did not resume until 
1946. 

From the intake in the lake, water 
flows through the 6 m diameter tunnel 
into a surge chamber, then through a 
penstock into the powerhouse. 

The station works from a hydraulic 
head of 28 m and has a generating 
capacity of 25,200 kW. 


TEKAPO CONTROL DAM—Control 
works at the outlet of the lake were 
completed in 1954. This structure 
enables the spring and summer snow- 
melt from the mountain catchment to 
be held in storage for use during the 
following winter when _— electricity 
demand is at a peak. 


Benmore 


THE DAM—Benmore’s dam is the biggest in 
New Zealand, and one of the largest in the 
Southern Hemisphere. It is 110 m high and 
extends 823 m between rock abutments on 
either side of the Waitaki valley, 88 km from 
the river mouth. An earth dam, it is 488 m 
wide at the base tapering to 11 m at the crest 
and contains nearly 28 million tonnes of 
material. 


THE POWERHOUSE—The powerhouse, situ- 
ated on the Otago side of the dam, houses six 
90,000 kW _ generators—giving a generating 
capacity of 540,000 kW. The station was com- 
missioned in 1965. 


THE SPILLWAY—A 457 m long concrete 
spillway on the Canterbury side of the dam 
acts as a ‘safety valve’’ down which excess 
water from the lake can be passed when re- 
quired. 


THE LAKE—Lake Benmore is by far the largest 
man-made lake in New Zealand. It covers an 
area of 8000 ha and has a shoreline of 116 km. 
Maximum depth is 93 m. 

Considerable effort has gone into beautifying 
the lake area and providing amenities for boat- 
ing, Camping, and picnicking. Many thousands 
of trees have been planted around the lake by 
Ministry of Works personnel. 


Aviemore 


THE DAM—Aviemore’s dam is situated be- 
tween the Benmore and Waitaki stations, 
being 18 km downstream from Benmore and 
6 km upstream from Waitaki. The 57 m high 
dam is part concrete and part earth. A 335 m 
long concrete section, incorporating five spill- 
way gates, is founded on solid rock on the 


Canterbury side of the valley, and a 457 m 
long earth wing overlays a geological fault 
line and extends to the Otago side. 


THE POWERHOUSE—The powerhouse is sited 
downstream of the concrete dam, and contains 
four 55,000 kW generators, giving a generating 
capacity of 220,000 kW. The station was com- 
missioned in 1968. 


THE LAKE—Lake Aviemore is the centre link 
in a chain of three man-made lakes occupying 
a 56 km length of the Waitaki valley. It has a 


surface area of 2850 ha and a shoreline of 
40 km. 


Boat harbours, picnic, and parking areas 
have been formed around the lake, and thou- 
sands of trees and shrubs planted. 


Inter-Ilsland Power Transmission 


An important aspect of the Waitaki power development is that 
Benmore is also the southern terminal of an inter-island 
transmission system through which electricity generated in the 
South Island can be sent to the North Island where the greater 
demand exists. 


FACTS AND FIGURES Voltage per valve: 125,000 volts. 
Capacity : 600,000 kW. Current per valve: 1,200 amps. 
Maximum operating voltage : 500,000 volts. Length of line: 571 km. 
Efficiency overall approximately : 90 percent. Length of cable: 40 km. 

Number of valves: 28. Number of towers: 1,646. 


NEW ZEALAND ELECTRICITY 
DEPARTMENT. 


COOK STRAIT 
SUBMARINE _ 
POWER CABLE 
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Power demand between the North and South 
Islands of New Zealand is in the ratio of approxi- 
mately 7 : 3, which also reflects the population 
and industrial distribution. 

With the North Island nearing the point of 
having exhausted its economic hydro-electric 
resources it became necessary to investigate 
the various means of meeting the ever- 
increasing power requirements for the coming 
decades. 

A power planning committee appointed for 
this purpose found in 1957 that of the many 
alternatives, the most economical was to 
develop a site on the Waitaki River (Benmore) 
where 540 mW of power could be generated, 
and transmit power to the North Island as 
required via a high voltage, direct current 
transmission system. 

Prime factors leading to this decision in- 
cluded : 

(a) The very favourable comparative econo- 

mics of Waitaki River development. 

(b) The large untapped power potential of 
the South Island rivers. 

(c) The fact that the maximum run-offs of 
water occur in different seasons in the 
two islands, t.e., in winter in the North, 
and summer in the South. Thus the 
Benmore-Haywards d.c. transmission 
system would hold the balance of 
power between the two islands. 

The transmission capacity of 600 mW was 
determined by such factors as the power avail- 
able, the initial and future required loads, the 
limits imposed by practical design of various 
circuit Components, the degree of reliability 
required, and on the costs. 

Conventional alternating current (a.c.) power 
is converted to direct current (d.c.) power by 
groups of ionic rectifier valves at Benmore and 
transmitted 610 km to Haywards where similar 
equipment is used to invert from d.c. back to 
a.c. power. This is then connected into the 
North Island grid system. 


Ohau Projects 


When the outflows from lakes Tekapo, Pukaki, 
and Ohau are combined by the series of canals 
being formed, this total flow will be utilised 
by three new power stations to be built along 
the Ohau valley. 

Detailed investigations and design work are 
proceeding for the Ohau development, but 
the main structures will be: 


PUKAKI-OHAU A CANAL—This 13 m long 
canal will carry the outflow from Lake Pukaki 
to the new Ohau A power station. It will have 
a bed width of 20 m and a capacity of 435 
cum per sec. 


OHAU CONTROL—At the outlet of Lake 
Ohau a rock weir with a concrete crest will 
be built to control the lake’s outflow without 
raising the water level above its natural range. 


OHAU—OHAU A CANAL—A 10 km long canal 
with a bed width of 12.5 m and capacity of 
168 cu m per sec. will carry the outflow from 
Lake Ohau to meet up with the canal from 
Pukaki, thus combining the outflow from the 
three lakes at this point. 


OHAU A POWERHOUSE—This station will be 
sited on the north terrace of the Ohau valley. 
It will house four 66,000 kW machines, giving 
a generating capacity of 264,000 kW. The four 
5.8 m diameter penstocks will be 170 m long. 

This station is scheduled to be operating in 
1977. 


OHAU BRIDGE DAM—A 42 m high dam will 
be built near the State highway bridge across 
the Ohau River. This will form a small lake with 
a level high enough to feed another canal 
leading down the south bank of the Ohau 
valley to the head of Lake Benmore. 
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The lower Ohau valley, down the southern (right) side of which a canal and two new 
powerhouses will be built. The valley will be dammed just upstream of the bridge in 
foreground. 


OHAU—BENMORE CANAL—A 10 km canal 


_will carry water from an intake structure near 


the Ohau dam to feed two new power stations. 


OHAU B POWER STATION—This station will 
be built on the canal, 2.4 km downstream from 
the Ohau dam. It will have a generating capacity 


of 224,000 kW and should be ready to operate 
by the winter of 1979. 


OHAU C POWER STATION—Situated on the 
shore of Lake Benmore, this proposed power 


station will generate 200,000 kW and will be 
completed early in the 1980s. 


THE LAKE—By raising the level of Lake Pukaki 
37m its storage capacity will be trebled to 
280,000 million cu m—twice the volume of 
Wellington harbour. 

The length of shoreline will be increased from 
60 km to 85 km, the surface area from 11 000 to 
18 000 hectares, maximum depth from 70 m 
to 107 m, and distance from outlet to head of 
lake from 22 km to 32 km. 

Depending on inflows at the time, the lake 
could take up to 2 years to fill to its new raised 
level. 


HISTORIC HOMESTEADS—Such is the price 
to be paid for progress that the sites of six 
homesteads on sheep runs bordering Lake 
Pukaki will be flooded when the lake level is 
raised, and grazing land will be lost. 

The disturbance caused to runholders is not 
taken lightly, and every effort is made to re- 
establish homes and farm buildings and adjust 
boundaries to the satisfaction of those con- 


cerned. 

Homesteads which will be affected are 
Ferintosh, Tasman Downs, Braemar, Dusky, 
Pukaki Downs, and Katherine Field. 

Dusky has been bought by the New Zealand 
Electricity Department and its land will be 
shared between other runs affected by the 
raised lake level. 


Lake Pukaki, though renowned for its scenic 


views of Mount Cook, is very little used for 
recreation purposes at present, but this is 
expected to change when its level is raised 
and a landscaping programme is undertaken 
by the hydro work force. Boating facilities, 
picnic and parking areas will be formed, and 
thousands of trees and shrubs planted to 
improve the present sparse landscape. 


Pukaki Dam 


Increased storage capacity is being obtained by construction of a new 
dam at the lake’s outlet which will result in the water level being raised 


An important aspect of the upper Waitaki power development is increasing 37m. 

the storage capacity of Lake Pukaki so that a greater volume of summer- The new 61 m high earth dam is being built a quarter of a mile down- 
thaw inflow water can be retained in the lake, to be drawn off as required, stream from the existing control structure, and will take 4 years to build 
during the winter for electricity generation. with 400 workmen on the job at a peak. 
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An artist's impression of the new Pukak: dam. The main 
structure will straddle the Pukaki River valley and is 610 m 
long, with a base 335 m wide. A 670 m long, 61 m wide concrete 
spillway with five radial steel gates will be sited on the eastern 
side. A lake outlet structure adjacent to the western end of the 
dam will feed up to 450 cu m per sec. of water into a canal 
leading to Ohau. The concrete canal inlet will be 188 m long 
and 46 m wide, and contain four 7.6 m wide radial steel gates. 


FUTURE LAKE LEVEL 


UPSTREAM SHOULDER DOWNSTREAM SHOULDER 


EXISTING CONTROL PRESENT LAKE 
LEVEL 


Pukaki dam cross section. An impervious clayey 
gravel core is supported on each side by gravel 
shoulders. There will be more than 3 million cu m of 
material in the structure. IMPERVIOUS BLANKET IMPERVIOUS CORE FILTER MATERIAL 
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Tekapo to Pukaki Canal 


As the first step towards combining the outflows from lakes Tekapo, Pukaki, 
and Ohau at a greater height above sea level than at present, a 26 km long 
canal is being formed to carry the outflow from Tekapo into Pukaki. 

The canal starts from an intake structure at the existing Tekapo power 
station’s tailrace and leads down the western side of the river valley until 
it reaches sufficient height to be turned west towards Pukaki. 

To ensure a steady flow rate of more than a metre per second in the canal, 
the bed is formed with an average fall of 80 mm per km. Water will flow at a 
depth of up to 5 m along a flat-bottomed V-shaped channel with an im- 
pervious silt and gravel lining. The canal will have a full load flow capacity 
of 120 cu m per second. Depending on the contours of the land through 
which it passes at any point, the channel may sit at original ground level, 
slice through high ground, or be encased in gravel shoulders rising 15 m 
high and extending 107 m across. 

Several culverts formed through the canal will carry the flow of water in 
various streams that cut across its route, and a new road bridge has been 
built to carry State highway 8 across the structure 16 km south of Tekapo. 

The canal arrives above the shore of Lake Pukaki where an intake struc- 
ture will feed the water into two penstocks leading to the Tekapo B power- 
house. 


water depth: 17 ft 6ins 
velocity: 3.5 ft per sec 


+ 32 ft+.———— 130 ft (average) ———-~<22ft+ 


coarse gravels for 


wave protection lining of impervious Clayey 


gravel embankment gravels 
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existing foundations 


original ground levels 


The Tekapo to Pukaki canal, looking west towards Lake Pukaki. The 
Tekapo river valley in foreground. 
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Tekapo B Project 


NEW POWERHOUSE—tThe Tekapo B power station is being built 6 km up the 
eastern lake shoreline from State highway 8, and access to the site is along a 
new sealed road from the State highway. 

Because of the nature of the foundation materials the powerhouse is a free 
standing structure surrounded by water and access will be by a bridge about 
93 m long. 

To keep the length of the penstocks to an economic minimum the power- 
house is set back into the hillside, and to achieve this more than 750,000 cu m 
of gravels and silts had to be excavated. 

The 27 m deep excavation was carried out by a fleet of earthmoving machines 
including a 3-cu m mechanical shovel, bulldozers, dump wagons, and scrapers. 
In addition to the powerhouse requirements, a further 160,000 cu m had to be 
excavated for the intake structure and penstocks. Excavations started in May 
1971 and were completed the following year. 
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PENSTOCKS—A feature of this station are the two 1375 
m long penstocks (large steel pipes) which will feed water 
to the turbines from the Tekapo—Pukaki canal. The two 
4 m diameter penstocks will be formed from steel plate 
up to 30 mm thick. 

Vertical fall of the penstocks is 150 m, and they are 
inclined at angles of up to 12 degrees. 


POWERHOUSE—The powerhouse will contain 22,500 
cu m of concrete. It is being built in three sections, two 
of which will each contain a turbine and generator, while 
the third will be an unloading bay where machine parts 
can be assembled ready for installation. 

Two 80,000 kW generators are to be installed, and 
the Tekapo B power station is scheduled to be operational 
by October 1976. 


An artist’s impression of the new 
Tekapo B power station being built 
on the eastern shore of Lake 
Pukaki. 
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Existing Power Stations 


Existing Control Structure 
Proposed Power Stations 
Proposed Control Structure 
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OHAU A POWER STATION—This new station will have a 
generating capacity of 264,000 kW, and is planned to be opera- 
; Noe by Apr 1977. 


OHAU CONTROL STRUCTURE—A Raatiol structure will be 
built at the outlet of Lake Ohau. This will enable the outflow 
_ from the lake to be controlled, while maintaining the water level 

within its natural range. — 


a OHAU DAM—A 43 m high dam will be built near the present 

- Qhau bridge. This will form a small lake, to be called Lake 

vee Ruataniwha, with a water level high enough to feed another 

canal leading down the south bank of the Ohau valley to the 
head of Lake Benmore. 


OHAU—BENMORE CANAL—This 11 km canal will carry 
water from the Ohau dam to feed two new power stations. 


OHAU B POWER STATION—This station will be built on the 
canal 24 km downstream from the Ohau dam. It will have a 
generating capacity of 224,000 kW and should be ready to 

| operate by the winter of 1979. 


OHAU C POWER STATION—Situated on the shore of Lake 
Benmore, this proposed station will generate 200,000 kW 
__ and is planned to be completed early in the 1980s. 


Upper Waitaki Development 


The Upper Waitaki hydro-electricity development now being carried 

out involves the construction of five canals, four new power 

stations, two dams and other smaller structures, and will be 

completed in the early 1980s. 

The canals will enable the outflows from the Waitaki’s headwater 

lakes (Tekapo, Pukaki, and Ohau) to be combined at a higher 

altitude than at present. This combined outflow will then be fed 

through new powerhouses to be built along the Ohau valley. . FORKS STREAM 
The planned development, as illustrated in the accompanying 

diagram, includes the following: 
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FORKS DIVERSION—A control structure will be built across 
the Forks River and its flow diverted along a canal into Lake 
Tekapo, thus making this water available for electricity genera- 
tion. 


STATE HIGHWAY / 
NO. 8 
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TEKAPO—PUKAKI CANAL—A 27 km long canal is being >  TEKAPO B 
constructed to carry the outflow from Lake Tekapo across a4 

country into Lake Pukaki, feeding a new power station on 
Pukaki's shore. 
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TEKAPO B POWER STATION—The new power station on e oi* ae 
Pukaki’s shore, named Tekapo B, will have a generating capacity TWIZEL soot 
of 160,000 kW and is scheduled to be operating by April 1976. 4 Ew 

OHAU Ag, : 
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PUKAKI HIGH DAM—A 60 m high dam will be built about 
500 m downstream from the existing control structure. This 
will double the storage capacity of Lake Pukaki and will 
raise the water level sufficiently to feed another canal leading NEW 
off from an intake structure adjacent to the dam. 


POWER 
STATIONS 


TEKAPO B-— 160 MW > CONTROL STRUCTURES 


PUKAKI—-OHAU CANAL—This 13 km canal will carry the 


OHAU A — 264MW 
outflow from Lake Pukaki across country to feed another new nee nea ee > pas 
power station on the north bank of the Ohau River. Cy POWER STATIONS 
OHAU C —200MW 2% 
e CANALS 


OHAU CANAL—A canal will be constructed to carry the out- 
flow from Lake Ohau to link up with the Pukaki-Ohau canal 
before it reaches the Ohau A power station. 
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station, ambulance service, doctor’s and den- 
tist’s surgeries and a maternity hospital. 

There are more than 70 clubs and organisa- 
tions in Twizel, catering for most sporting, 
social, and cultural interests. 


Community Council 

Residents have elected a council of 15 
residents to co-ordinate and foster community 
activities. The council meets regularly, and 
activities include screening films, organising 
housie evenings to assist local clubs, operating a 


children’s playground, and publishing a local 
weekly newspaper. The council also administers 
the many community halls and facilities on 
behalf of the Ministry of Works. 

The climate at Twizel, 460 m above sea level 
and at the foot of the Southern Alps, is harsher 
than most residents have experienced before. 
But houses and services have been planned to 
protect them against frequent winter frosts of 
up to 10°C. Houses are insulated throughout, 
and equipped with coal-burning space heaters, 
and water pipes are buried deeper than normal 
as a protection against frosts. 


Top right: In the nursery of 
Twizel’s maternity hospital. 
Right: A gathering to open the 
primary school which caters 
for the many children in the pre- 
dominantly young town. Left: A 
well-stocked library is well used 
by the residents. 
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Twizel 


Twizel is named after the river which flows close to the town to 
the north. The river was named by an early explorer in the region, 
who came from the district of Twizel in Northumberland, England. 
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Twizel—lies in the Mackenzie basin, giving residents a magnificent view of Mount Cook. 


New Zealand's newest town, Twizel, has been 
established to house the work force required 
to develop the hydro-electricity resources of 
the upper Waitaki region during the 1970s. 

Twizel has grown from a population of nil 
in 1969 to be the second largest community 
in South Canterbury. By 1975 the population 
will be about 6,000. | 

The new town is situated in the Mackenzie 
country of South Canterbury, adjacent to State 
highway 13—161 km by road west from Timaru 
and 155 km from Oamaru. It is central to the 
many construction sites involved in the hydro- 
electricity development. 

Twizel has been established in an area which 
was dry, tussock-covered land and part of the 
Ruataniwha sheep run. Now 1,200 fully serviced 
sections have been laid out, 23 km of road 
prepared, and hundreds of houses positioned. 

Establishment of Twizel has been carried out 
from Otematata, 58 km down the Waitaki 
River, and from where the Benmore and Avie- 
more dams and power stations were built. 

One hundred Ministry of Works men on a 
production line at Otematata built houses for 
the new town at a rate better than one a day 
and others have been built by private contrac- 
tors. As houses were transported to Twizel and 
readied for occupation, staff were transferred. 

Twizel covers an area of 260 ha, and com- 
prises an industrial complex, family housing, 
single men’s accommodation and _ canteen, 
ladies’ hostel, shopping and community centre, 
and all of the services and facilities required 
by a town of its size. 

Primary and secondary schools will ulti- 
mately have more than 1,000 pupils on their 
rolls. There is a modern shopping centre, a 
community centre, well-stocked public library, 
tennis and basketball courts, ice and roller 
skating rinks, sports pavilion, and outdoor 
sports areas. Town services include a police 


PARTICULARS OF MAJOR WAITAKI HYDRO-ELECTRIC STRUCTURES 


In descending order of height above sea level 


Black: In service 


Blue: Under construction or proposed 


POWER STATIONS 


Installed Number of In 

Capacity Machines’ Service 

(kilowatts) Date 
TEKAPO 25,200 1 1951 
TEKAPO B 160,000 2 1976 
OHAU A 264,000 4 1977 
OHAU B 224,000 3-4 1979 
OHAU C 200,000 3-4 Early 1980s 
BENMORE 540,000 6 1965 
AVIEMORE 220,000 4 1968 
WAITAKI 105,000 7 1935 
LOWER WAITAKI SCHEME (being 

investigated) .. - .. 600,000 10 


DAMS 

Type Height 

Metres 
BENMORE .. Earth 110 
PUKAKI .. Earth 60 
AVIEMORE . Earth/ 57 

Concrete 

WAITAKI .. Concrete 37 
OHAU . Concrete 42 
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Further Potential 


LOWER WAITAKI VALLEY—After hydro 
development of the upper Waitaki basin is 
finished there will still remain valuable potential 
for electricity generation in the lower part of 
the valley. 

From the existing Waitaki station to the coast 
there is a fall of some 213 m which could be 
utilised to generate more than 600,000 kW. 

The type of development in the lower 
Waitaki would be different from that generally 
adopted in New Zealand, as there are no nar- 
row gorges across which dams could be built. 
It is probable that a large canal will be built 
along the Otago side of the riverbed, and that 
spaced along this will be 10 powerhouses 
each operating from a head of about 18 m. 


Buik electricity generation is the responsibility of the New Zealand 
Electricity Department, and in this field the Ministry of Works acts as civil 
engineering consultant to that department. 


The New Zealand Electricity Department does the electrical engineering, 
and the civil engineering is in the hands of the Ministry of Works, from 
the investigation and research needed to locate possible sites, to design 
and construction of all civil engineering aspects. 


While site organisation is considerable, and obvious to the visitor, it is 
backed by the resources of two major State departments in whose head 
offices the planning and design is carried out. 
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The Work 
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Control of all hydro-electric construction and 
investigation activities in the Waitaki River 
basin is vested in the Ministry of Works Project 
Engineer, Twizel. Responsible to him for various 
facets of the work are professional engineers 
and administrative staff. 

Work under the Project Engineer is divided 
into three major sections—civil engineering, 
mechanical engineering, and administration. 

The combined skills of many occupational 
groups are needed to successfully carry out 
large construction works such as those in the 
Waitaki projects. 

The present Ministry of Work’s team at 
Twizel is very experienced in hydro develop- 
ment, with many staff having spent most of a 
working life on such projects. Over the years, 
at Roxburgh, Benmore, Aviemore, and now 
Twizel, they have worked together, and their 
talents have been welded into a_ highly 
efficient Construction force. 
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Construction Equipment 


CONCRETE BATCHER—One of the most important items of construction equipment on the 
upper Waitaki projects is a 107 cu m per hour capacity concrete batching plant. For the 
five canals, two dams, four power stations, and other smaller structures involved in the 
projects the plant will produce nearly 2 million tonnes of concrete. 


The batching plant has an interesting history. It was purchased by the New 
Zealand Government at the end of World War II after it had played a major 
role in the reconstruction of Pearl Harbour, having been rushed out from 
the United States for the purpose. It has since given sterling service during 
construction of the Roxburgh, Benmore, and Aviemore dams and power 
Stations. : 


Six sizes of stones and sands are used by the batcher. The required 
quantity of each is selected from holding piles by electrical 

remote control and conveyed by belt feed to the top of the 

35 m high plant. They are then screened and delivered 

into hoppers above the mixer floor. 

A control panel operator controls the weighing of 

cement, water, and aggregates according to the WV ) ; 
particular type of mix required. Four 2-cu yd YY & ee 
mixers then receive the ingredients and mix the rt | : 
concrete. When ready this is discharged into a 
large hopper the base of which protrudes 
beneath the plant and delivers the mix into 
waiting vehicles. In full production, 

the batcher wiil use 252 tonnes of 

cement a week. 
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The largest fleet of earthmoving 
and other construction equipment ever 
assembled in New Zealand is required 
to carry out the upper Waitaki power 
development. 

Included are the biggest dump trucks 
and loaders in the country—specially 
imported to enable the various projects 
to be completed in time to keep apace 
of the ever-increasing demand _ for 
electricity. 

Other construction equipment in- 
cludes mechanical shovels, motor 
scrapers, bulldozers, cranes, graders, 
tractors, compaction rollers, and an 
extensive fleet of trucks and_ light 
vehicles. 
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Environmental Treatment 


The Ministry of Work’s landscaping section has a well-established nursery 
in 1wizel, and for several years has been conducting experiments to establish 
which varieties were most suitable for the area. 

Climatic factors, soil characteristics, manure requirements, and the suit- 
ability of various types of plants for the region have all been studied and the 
intormation obtained made available to residents so that they also could play 
their part in beautifying New Zealand’s newest town. 
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While building the many structures needed to 
harness the Waitaki’s power potential, the 
Ministry of Works and the New Zealand 
Electricity Department carry out an extensive 
landscaping programme to ensure that the 
dams, power stations, and canals blend in 
with and, wherever possible, improve the 
natural landscape. 

Since work on Benmore started in 1957 
the hydro team has planted more than 600,000 
trees in the Waitaki valley. Those planted in 
the early years are now well established and 
provide a welcome relief to the monotony of 
the previously dry and sparse countryside. 

Three factors have been held paramount 
when planning plantings: the provision of 
amenities, appearance, and conservation. In 
planting a particular area a species is selected 
according to which of these factors is most 
applicable but with due consideration being 
given to the others. 

Many species have been used. In gullies 
and valleys poplars and willows have been 
used extensively, while on faces with a rapid 
run-off, pines (with their quick growth) and 
eucalypts (good rooting systems) have been 
most successful. A wide range of New Zealand 
native flowering trees and shrubs has also been 
used. 

Much of the landscaping work has involved 
restoring scarred areas from which construction 
materials have been taken. Many such areas 
have been developed into boat harbours, 
Camping sites, picnic areas, aquatic basins and 
beaches, thus providing the Waitaki basin with 
recreation areas which would not otherwise 
have been possible for many generations. 
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The Mackenzie Country 


The upper Waitaki power development is 
being carried out in one of New Zealand's 
most interesting areas—the Mackenzie country 
of South Canterbury. 

The Mackenzie is steeped in history, and 
Twizel’s residents are fascinated by tales of 
the struggles of the early settlers who carved 
Out a life in the bleak and inhospitable region. 

One of the most fascinating stories is about 
the man after whom the Mackenzie country 
was named—an infamous sheep stealer about 
whom a legend has grown. 


Other tales tell of how the first sheep run- 
holders strived to earn a living from their 
land in the face of isolation and often hazardous 
weather conditions—such as a snowstorm in 
1895 when a third of a million sheep perished. 

A reminder of the harsh conditions under 
which the early settlers lived is a memorial 
sited on a terrace just south of Twizel over- 
looking the Ohau River. This recalls the death 
of Mrs Susan Morrison and her infant daughter 
who were drowned while attempting to cross 
the river in a small horse-drawn wagon in 1879. 


The Mackenzie country—home of the fine-woolled Merino—where the old art of blade 
shearing is still very much in favour. 
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A reminder of earlier, rugged days. 


Printed by COMMERCIAL PRINT LIMITED under authority of 
~ A. R. SHEARER, GOVERNMENT PRINTER, WELLINGTON, NEW ZEALAND—1972 


= . 


